Diazoxide provides protection to human myocardium in vitro that is concentration dependent.
Diazoxide has been shown to confer significant myocardial protection in many experiments. This study was designed to assess its influence on the structural injury and functional recovery of human myocardium subjected to hypoxia/reoxygenation in vitro. The isolated electrically driven human right atrial trabeculae, obtained during cardiac surgery, were studied. The tissue bath was oxygenated with 95% oxygen and 5% carbon dioxide, hypoxia being obtained by replacing oxygen with argon. The influence of diazoxide on atrial contractility was studied first. Next, the two trabeculae from one atrial appendage were studied simultaneously, adding diazoxide to the tissue bath 10 minutes before hypoxia in one, with another serving as a control. We tested 10(-4.5) mol/L and 10(-4) mol/L diazoxide in three sets of experiments testing 30, 60, and 90 minutes of hypoxia. We continued reoxygenation for 120 minutes (in 60-minute and 90-minute hypoxia experiments) and subsequently tested reaction to 10(-4) mol/L norepinephrine. Apart from continuous recording of the contraction force, we measured the troponin I release into the tissue bath after ischemia and reoxygenation. Diazoxide exerted a negative inotropic effect in human atrial muscle (pD(2)=3.96 +/- 0.18). Both concentrations of diazoxide studied resulted in better functional recovery of atrial trabeculae subjected to 30 minutes of hypoxia. With longer hypoxia, only the higher diazoxide concentration provided significant protection as assessed by contractility. After 120 minutes of reoxygenation, only diazoxide-treated muscle was viable enough to respond to norepinephrine. Only 10(-4) mol/L diazoxide resulted in lower troponin I release during hypoxia and reoxygenation. This study shows that diazoxide provides significant concentration-dependent protection against hypoxia/reoxygenation injury to human myocardium in vitro.